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doi:10.1016/S1078-5884(06)00555-7, available online at http://www.sciencedirect.com onSelected Abstracts from the December Issue of the Journal of Vascular Surgery*A single-center experience in open and endovascular treatment of
hemodynamically unstable and stable patients with ruptured
abdominal aortic aneurysms
G. Coppi, R. Silingardi, S. Gennai, G. Saitta and A.V. Ciardullo
Objective. To retrospectively compare a single center’s immediate and
mid-term outcomes of ruptured abdominal aortic aneurysm open and endo-
vascular repair (EVAR) for two patient groupsdhemodynamically stable and
unstable patientsdin the same time period.
Methods. Patients presenting at our center with confirmed rupture of an ab-
dominal aortic aneurysm between December 1999 and April 2006 were con-
sidered according to an intention-to-treat model with EVAR. Patients with
symptomatic or acute (but not ruptured) AAAs were not included in this
study. Thirty-three patients underwent EVAR, and 91 underwent open repair.
Seventy-two patients (EVAR, 45%; open, 63%) were classified as hemo-
dynamically unstable at arrival, and 52 were classified as stable (EVAR,
55%; open, 37%). Ninety-seven percent of EVAR procedures commenced
under local anesthesia, and 100% of open repairs occurred with general anes-
thesia. Overall successful graft deployment, 30-day mortality, overall reinter-
vention rate, and complications were the study primary end points.
Results. Overall successful graft deployment for EVAR was 91%; for open re-
pair, it was 96%. Overall 30-day mortality for EVAR was 30% (unstable, 53%;
stable, 11%), and the rate was 46% for open repair (unstable, 61%; stable,
21%). The EVAR postoperative reintervention rate (within 30 days) was
15% (unstable, 20%; stable, 11%), and for open repair it was 10% (unstable,
9%; stable, 15%). We recorded a 27% severe complication rate for EVAR
patients (unstable, 40%; stable, 17%), and for patients treated with open re-
pair, it was 33% (unstable, 35%; stable, 29%). Our overall EVAR eligibility
rate was 52%, and our overall EVAR treatment rate was 27%.
Conclusions. Our study’s overall results for EVAR remain encouraging when
compared with those of conventional repair, but large randomized trials are
required to confirm the efficacy of the procedure.
Is emergency endovascular aneurysm repair associated with higher
secondary intervention risk at mid-term follow-up?
B.I. Oranen, W.T.G.J. Bos, E.L.G. Verhoeven, I.F.J. Tielliu, C.J. Zeebregts,
T.R. Prins and J.J.A.M. van den Dungen
Objective. The study assessed mid-term outcome of emergency endovascular
repair for acute infrarenal abdominal aortic aneurysms, with special attention
to secondary interventions.
Methods. Between May 1998 and August 2005, 56 patients underwent
emergent endovascular repair for a ruptured abdominal aortic aneurysm
(n ¼ 34) or an acute nonruptured abdominal aortic aneurysm (n ¼ 22).
During the same period, 322 consecutive patients underwent elective endo-
vascular aneurysm repair and were used as control group. Five types of
stent grafts were used: Vanguard, Talent, Excluder, Zenith, and Quantum.
Follow-up included abdominal radiograph, duplex ultrasound scanning,
and computed tomographic angiography. Outcome measures included
all-cause and aneurysm-related mortality, complications, and secondary
interventions.
Results. Mortality at 30 days was 18%, 5%, and 1% in the ruptured, acute
nonruptured, and elective aneurysm groups, respectively. Overall mean
follow-up was 38  26 months. In the ruptured aneurysm group, survival
was 67.8%  8.6% at 1 year and 62.1%  9.5% at 2 and 3 years. Seven second-
ary interventions (4 early and 3 late) were required in five patients (15%),
with a cumulative risk of 9.2%  5.1% at 1 year and 16.2%  8.2% at 2 and
3 years. In the acute nonruptured aneurysm group, survival was 90.9% 
6.1% at 1 year, 84.8%  8.2% at 2 years, and 76.4%  10.9% at 3 years.
Four secondary interventions (1 early and 3 late) were required in four pa-
tients (18%), with a cumulative risk of 9.6%  6.5% at 1 and 2 years and
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1078e5884/000741 + 03 $32.00/0  2006 Published by Elsevier Ltd.20.9%  12.0% at 3 years. In the elective aneurysm (control) group, survival
was 95.2%  1.2% at 1 year, 89.9%  1.8% at 2 years, and 86.2%  2.1% at 3
years. A total of 51 secondary interventions (4 early, 47 late) were required in
38 patients (12%), with a cumulative risk of 4.2%  1.1% at 1 year, 7.6% 
1.6% at 2 years, and 12.9%  2.2% at 3 years.
Conclusions. To our surprise, emergency endovascular aneurysm repair did
not present with higher secondary intervention rate at mid-term follow-up.
Outcome after hypogastric artery bypass and embolization during
endovascular aneurysm repair
W.A. Lee, P.R. Nelson, S.A. Berceli, J.M. Seeger and T.S. Huber
Background. Multiple strategies have been devised to extend the applicability
of endovascular aneurysm repair (EVAR) in patients with common iliac
artery (CIA) aneurysms. This study was designed to examine outcome in
patients undergoing EVAR with either hypogastric artery embolization or
common iliac artery bifurcation advancement by hypogastric bypass.
Methods. A retrospective review of all patients undergoing EVAR since the
inception of our program (1997e2006) was performed. Data were prospec-
tively collected in an EVAR registry. Patients with large common iliac artery
aneurysms ( 20 mm) and patent hypogastric arteries not amenable to a cuff
or ‘‘bell bottom’’ technique were treated with coil embolization (EMBO) and/
or hypogastric revascularization (BYPASS). The perioperative and mid-term
outcomes were compared with the larger group of patients undergoing
EVAR that did not require either treatment (CTRL). Bilateral common iliac ar-
tery aneurysms were treated with unilateral coil embolization and contralat-
eral bypass.
Results. Common iliac artery aneurysms were present in 137 (31%) of the 444
patients undergoing EVAR, but only 57 (42%) of 137 required direct manage-
ment. This included hypogastric artery embolization alone (EMBO) in 31 or
hypogastric artery revascularization (BYPASS) in 26, with and without con-
tralateral embolization (both revascularization/embolization in 46%). The
procedure length (CTRL, 159  72 minutes; EMBO, 153  39 minutes;
BYPASS, 283  75 minutes) and estimated blood loss (CTRL, 251  313
mL; EMBO, 233  158 mL; BYPASS, 400  287 mL) were significantly greater
(P < .05) in the BYPASS group. The incidence of any postoperative complica-
tion (CTRL, 26%; EMBO, 68%; BYPASS, 54%), any ischemic complication
(CTRL, 6%; EMBO, 55%; BYPASS, 27%), and new-onset buttock claudication
(CTRL, 3%; EMBO, 39%; BYPASS, 27%) were all significantly greater in the
BYPASS and EMBO group relative to the control (CTRL) group (n ¼ 387).
The incidence of new-onset buttock claudication ipsilateral to the hypogastric
bypass was 4%; the balance of the new onset claudication in the BYPASS
group was due to the contralateral embolization. The primary hypogastric ar-
tery bypass patency was 91  11% (SE) at 36 months by life-table analysis.
Conclusions. Despite its increased complexity, hypogastric artery bypass is
an excellent alternative to embolization in terms of patency and freedom
from ischemic symptoms for patients with large common iliac artery aneu-
rysms undergoing EVAR.
Appropriateness of learning curve for carotid artery stenting: An
analysis of periprocedural complications
F. Verzini, P. Cao, P.De. Rango, G. Parlani, A. Maselli, L. Romano,
L. Norgiolini and G. Giordano
Objectives. Cerebral embolism is the first cause of neurologic complications
of carotid artery stenting (CAS). A large debate has been raised to identify the
caseload necessary for an appropriate learning curve before systematic use of
CAS. This study examined (1) the timing of periprocedural complications
during CAS and how these complications vary over time to identify factors
that contribute to neurologic morbidity and (2) a sufficient number of proce-
dures for adequate training.November 2006  741/743
742 AbstractsMethods. During 2001 to 2006, 627 CAS procedures with cerebral protection
devices (CPD) were performed in a single vascular surgery center by
a team including a vascular surgeon and an interventional radiologist.
These represented 38% of a total of 1598 carotid revascularizations per-
formed in the same interval. CAS procedures were divided into two groups
according to time interval: the first period, 2001 to 2003, included 195 CAS
procedures, and the second period, 2004 to 2006, included 432 CAS proce-
dures. During each CAS procedure, five major steps were considered: phase
1, or the catheterization phase, included the passage of the aortic arch, cath-
eterization of the target vessel, and introduction of a guiding catheter or
sheath. Phase 2, or the crossing stenosis phase, included the placement of
a CPD. Phase 3, or the stent ballooning phase, included predilation
(when indicated), stent implantation, postdilation, and recovery of the pro-
tection system. Phase 4, or the early postinterventional phase, included the
first 24 hours after leaving the catheterization table. Phase 5, or the late
postinterventional phase, included the interval from the first postoperative
day to 30 days.
Results. At 30 days, 10 major strokes (2 of which were fatal) and 1 cardiac
death occurred, for an overall major stroke/death rate of 1.75%. Furthermore,
18 minor strokes (2.9%) were recorded. By analyzing the occurrence of major
strokes according to the three intraprocedural phases, four occurred in phase
1 and six in phase 3. All strokes but one were ischemic; six were ipsilateral,
three were contralateral, and one was posterior. Minor strokes occurred pre-
valently after the procedure (11 in phase 4, 5 in phase 5, and 1 for phases 1
and 3). Comparing the first with the second interval of the study period, the
30-day major stroke and death rate decreased from 3.1% to 0.9% (P ¼ .047),
and the 30-day any stroke and death rate decreased from 8.2% to 2.7%
(P ¼ .005). According to multivariate analysis, study interval (hazard ratio,
3.68; 95% confidence interval, 1.49e9.01; P ¼ .005) and age (hazard ratio, 1.06;
95% confidence interval, 1.00e1.12;P¼.05) were significant predictors of stroke.
Conclusions. A large proportion of major strokes (4/10) from CAS cannot be
prevented by using CPD, because these strokes occur during catheterization
(phase 1). This finding, together with the significant decrease in the overall
stroke/death rate between the first and the last interval of the study period,
enhances the importance of an appropriate learning curve that involves
a caseload larger than that generally accepted for credentialing. The notice-
able number of postprocedural cerebral embolizations leading to minor
strokes and occurring in the early and late postinterventional phases (16/
18) is likely due to factors less strictly related to the learning-curve effect,
such as stent design and medical therapy. Moreover, expertise in selecting
material and design of the stents according to different vessel morphology,
in association with correct medical treatment, may be useful in reducing
the number of minor strokes that occur in the later postinterventional phases
of CAS.
Pediatric renovascular hypertension: 132 primary and 30 secondary
operations in 97 children
J.C. Stanley, E. Criado, G.R. Upchurch Jr., P.D. Brophy, K.J. Cho and
J.E. Rectenwald for the Michigan Pediatric Renovascular Group
Purpose. This study was undertaken to characterize the contemporary surgi-
cal treatment of pediatric renovascular hypertension.
Methods. A retrospective analysis was conducted of the clinical data of 97
consecutive pediatric patients (39 girls, 58 boys), aged from 3 months to 17
years, who underwent operation at the University of Michigan from 1963
to 2006. All but one patient had refractory hypertension not responsive to
contemporary medical therapy. Developmental renal artery stenoses ac-
counted for 80% of the renal artery disease, with inflammatory and other
ill-defined stenoses encountered less frequently. Splanchnic arterial occlusive
lesions affected 24% and abdominal aortic coarctations, 33%.
Results. Primary renal artery operations were undertaken 132 times. Proce-
dures included resection beyond the stenosis and implantation into the aorta
in 49, renal artery in 7, or superior mesenteric artery in 3; aortorenal and
iliorenal bypasses with vein or iliac artery grafts in 40; focal arterioplasty
in 10; resection with reanastomosis in 4; operative dilation in 4; splenorenal
bypass in 2; and primary nephrectomy in 13 when arterial reconstructionsEur J Vasc Endovasc Surg Vol 32, December 2006proved impossible. Bilateral renal operations were done in 34 children, and
17 underwent celiac or superior mesenteric arterial reconstructions, including
15 at the time of the renal operation. Thirty patients underwent abdominal
aortic reconstructions with patch aortoplasty (n ¼ 19) or thoracoabdominal
bypass (n ¼ 11). Twenty-five of the aortic procedures were performed coinci-
dently with the renal operations. Thirty secondary renal artery procedures
were done in 19 patients, including nine nephrectomies. Hypertension was
cured in 68 children (70%), improved in 26 (27%), and was unchanged in
three (3%). Follow-up averaged 4.2 years. No patients required dialysis,
and there were no operative deaths.
Conclusion. Contemporary surgical treatment of pediatric renovascular
hypertension emphasizes direct aortic implantation of the normal renal artery
beyond its stenosis and single-staged concomitant splanchnic and aortic
reconstructions when necessary. Benefits accompany carefully executed oper-
ative procedures in 97% of these children.
Duplex-guided endovascular treatment for occlusive and stenotic
lesions of the femoral-popliteal arterial segment: A comparative study
in the first 253 cases
E. Ascher, N.A. Marks, R.V.T. A.P. Hingorani, R.W. Schutzer and M. Mutyala
Objective. The standard technique of balloon angioplasty with or without
subintimal dissection of infrainguinal arteries requires contrast arteriography
and fluoroscopy. We attempted to perform this procedure with duplex guid-
ance to avoid the use of nephrotoxic contrast material and eliminate or min-
imize radiation exposure.
Methods. From September 2003 to June 2005, 196 patients (57% male) with
a mean age of 73  10 years (range, 42e97 years) had a total of 253 attempted
balloon angioplasties of the superficial femoral and/or popliteal artery under
duplex guidance in 218 limbs. Critical ischemia was the indication in 38% of
cases, and disabling claudication was the indication in 62%. Hypertension,
diabetes, chronic renal insufficiency, smoking, and coronary artery disease
were present in 78%, 51%, 41%, 39%, and 37% of patients, respectively. The
TransAtlantic Inter-Society Consensus (TASC) classification was used for
morphologic description of femoral-popliteal lesions. The common femoral
artery was cannulated under direct duplex visualization. Still under duplex
guidance, a guidewire was directed into the proximal superficial femoral ar-
tery, across the diseased segment(s), and parked at the tibioperoneal trunk.
The diseased segment(s) were then balloon-dilated. Balloon diameter and
length were chosen according to arterial measurements obtained by duplex
scan. Hemodynamically significant defects causing diameter reductions
greater than 30% and peak systolic velocity ratios greater than 2 were stented
with a variety of self-expandable stents under duplex guidance. Completion
duplex examinations and ankle-brachial indices were obtained routinely
before hospital discharge.
Results. There were 11 (4%) TASC class A lesions, 31 (12%) TASC class B le-
sions, 177 (70%) TASC class C lesions, and 34 (14%) TASC class D lesions in
this series. The overall technical success was 93% (236/253 cases). Eight of the
17 failed subintimal dissections belonged to TASC class C and the remaining
9 to TASC class D. End-stage renal disease was the only significant predictor
of subintimal dissection failure in patients with femoral-popliteal occlusions
(5/17 cases; P < .04). Intraluminal stents were placed in 153 (65%) of 236 suc-
cessful cases. Overall preprocedure and postprocedure ankle-brachial indices
changed from a mean of 0.69  0.16 (range, 0.2e1.1) to 0.95  0.14 (range,
0.55e1.3), respectively (P < .0001). The mean duration of follow-up was 10
 7 months (range, 1e29 months). The overall 30-day survival rate was
100%. Overall limb salvage rates were 94% and 90% at 6 and 12 months, re-
spectively. Six-month patency rates for TASC class A, B, C, and D lesions
were 89%, 73%, 72%, and 63%, respectively. Twelve-month patency rates for
TASC class A, B, C, and D lesions were 89%, 58%, 51%, and 45%, respectively.
Conclusions. Duplex-guided balloon angioplasty and stent placement seems
to be a safe and effective technique for the treatment of infrainguinal arterial
occlusive disease. Technical advantages include direct visualization of the
puncture site, accurate selection of the proper size balloon and stent, and con-
firmation of the adequacy of the technique by hemodynamic and imaging
parameters. Additional benefits are avoidance of radiation exposure and con-
trast material.
743AbstractsAortoiliac hemodynamic and morphologic adaptation to chronic spinal
cord injury
J.J. Yeung, H.J. Kim, T.A. Abbruzzese, I.E. Vignon-Clementel, M.T.
Draney-Blomme, K.K. Yeung, I. Perkash, R.J. Herfkens, C.A. Taylor and
R.L. Dalman
Background. Reduced lower limb blood flow and resistive hemodynamic
conditions potentially promote aortic inflammation and aneurysmal degener-
ation. We used abdominal ultrasonography, magnetic resonance imaging,
and computational flow modeling to determine the relationship between re-
duced infrarenal aortic blood flow in chronic spinal cord injury (SCI) subjects
and risk for abdominal aortic aneurysm (AAA) disease.
Methods. Aortic diameter in consecutive SCI subjects (n ¼ 123) was deter-
mined via transabdominal ultrasonography. Aortic anatomic and physio-
logic data were acquired via magnetic resonance angiography (MRA; n ¼
5) and cine phase-contrast magnetic resonance flow imaging (n ¼ 4) from
SCI subjects whose aortic diameter was less than 3.0 cm by ultrasonogra-
phy. Computational flow models were constructed from magnetic reso-
nance data sets. Results were compared with those obtained from
ambulatory control subjects (ultrasonography, n ¼ 129; MRA/phase-contrast
magnetic resonance flow imaging, n ¼ 6) who were recruited at random
from a larger pool of risk factorematched individuals without known
AAA disease.
Results. Age, sex distribution, and smoking histories were comparable be-
tween the SCI and control groups. In the SCI group, time since injury aver-
aged 26  13 years (mean  SD). Aortic diameter was larger (P < .01), and
the prevalence of large (2.5 cm; P < .01) or aneurysmal (3.0 cm; P < .05)
aortas was greater in SCI subjects. Paradoxically, common iliac artery diam-
eters were reduced in SCI subjects (<1.0 cm; 48% SCI vs 26% control;
P < .0001). Focal preaneurysmal enlargement was noted in four of five SCI
subjects by MRA. Flow modeling revealed normal flow volume, biphasic
and reduced oscillatory flow, slower pressure decay, and reduced wall shear
stress in the SCI infrarenal aorta.
Conclusions. Characteristic aortoiliac hemodynamic and morphologic adap-
tations occur in response to chronic SCI. Slower aortic pressure decay and
reduced wall shear stress after SCI may contribute to mural degeneration,
enlargement, and an increased prevalence of AAA disease.Experience with inferior vena cava filter placement in patients
undergoing open gastric bypass procedures
N.J. Gargiulo III, F.J. Veith, E.C. Lipsitz, W.D. Suggs, T. Ohki and
E. Goodman
Objective. Patients undergoing open gastric bypass (OGB) for morbid obesity
are at significant risk for pulmonary embolism (PE) despite the use of subcu-
taneous heparin injections and sequential compression devices. Prophylactic
preoperative inferior vena cava (IVC) filter placement may reduce this risk.
We report our experience with simultaneous IVC filter placement and OGB
in an operating room setting.
Methods. From July 1999 to April 2001, 193 patients (group 1) underwent OGB.
Eight patients had prophylactic intraoperative IVC filters placed for deep vein
thrombosis, PE, or pulmonary hypertension. From May 2001 to January 2003,
181 patients (group 2) underwent OGB. There were 33 IVC filters placed for
body mass index (BMI) greater than 55 kg/m2 in addition to theabove-mentioned
criteria. To confirm observations made in group 1 and 2 patients, from July
2003 to May 2005, 197 patients (group 3) underwent OGB, and patients with a BMI
greater than 55 kg/m2 (n ¼ 35) were offered IVC filter placement. Group 3A
(n ¼ 17) consented to IVC filter placement, and group 3B (n ¼ 18) did not.
Results. Fifty-eight IVC filters were placed (100% technical success rate) with
an increase in operating room time of 20  5 minutes. In group 1, the eight
patients with IVC filters had a BMI greater than 55 kg/m2. There were four
PEs (3 fatal and 1 nonfatal) in the other 185 patients, all which occurred in
patients with BMIs greater than 55 kg/m2. In group 2, there were no PEs.
The perioperative PE rate in these patients was reduced from 13% (4/31;
95% confidence interval [CI], 1.1%e25.7%) to 0% (0/33; 95% CI, 0%e8.7%).
Perioperative mortality was reduced from 10% (3/31; 95% CI, 0%e20.0%)
to 0% (0/33; 95% CI, 0%e8.7%). There were no pulmonary emboli or deaths
related to PE in group 3A patients. Group 3B patients had a 28% PE rate (two
fatal and three nonfatal) and an 11% PE-related death rate. None of the
remaining patients in group 3 had a PE.
Conclusions. Intraoperative IVC filter placement for the prevention of PE in
morbidly obese patients undergoing OGB is feasible. We observed a significant
reduction in the perioperative PE rate when a BMI greater than 55 kg/m2 was
used as an indication for IVC filter placement despite the use of subcutaneous
heparin injections and sequential compression devices.Eur J Vasc Endovasc Surg Vol 32, December 2006
